The q-states Potts model on the Sierpj. nski gasket with ferromagnetic and antiferromagnetic interactions is analyzed with use of the transfer-matrix method. It leads to a set of four coupled maps for the free energy and correlation length. Attention is focused on the behavior of the residual entropy, when 1, 2, or 3 bonds within a unit cell is antiferromagnetic.
I. INTRODUCTIQN 
II. RECURRENCE MAPS
The thermodynamic properties of spin models on fractal lattices have been intensively investigated in the last decade. It was very quickly recognized that models on fractals with finite order of ramification do not present critical behavior at nonzero temperature. ' Yet such models are very interesting since it is possible to obtain exact results on their thermodynamic properties, some of which are rather nontrivial.
For these fractals, the methods which take advantage of their scale invariance lead to exact recursion relations linking a given thermodynamic function of two subsequent generations in the construction of the fractal. This is true both for the renormalization group (RG), ' and also, as it has been more recently explored, for the partition function and/or transfer matrices (TM). In this paper we explore some results for the Potts model on the Sierpinski gasket (SG.) . For this purpose we use the TM approach we have recently introduced to obtain, after the numerical iteration of a set of recurrence maps, the free energy and correlation length of the model. We consider that bonds of two 
In (1), I, t, and e indicate, respectively, the identity q X q matrix, the transpose of the matrix U, and the direct (Kronecker) product between the matrices A"and I. In (2) we use the lexicographic order for the column label of the matrix U. The matrices of the first generation, which will fix the initial conditions for the maps to be iterated, are given by (A, ) 
EI =a I bi =e -+ +(q -1)e -e +2 -q, 
1+(q -1)x"y" 1+x"+(q -2)y"'z" 1+(q -1)x"y" 1+2x"y"'+ (q -3)y"z" (17) (18) where x"=E"/g",y"=y"/g", z"=IM"/g". We observe that when q=2, the map for g" is decoupled from the other three, and also that, in the isotropic situation, % =K', the [g"] and tg"] are identical.
III. RESULTS

A. Ferromagnetic situation J=J'&0
When all bonds are ferromagnetic, the most unusual feature we have detected refers to the linear dependence of the maxima of the specific heat with respect to q (c,"-q/2). Figure 2 W'e will now focus our discussion on the residual entropy so(q)=s (T=O, q) (4) On the other hand, the random bond diluted spin glass on the triangular lattice should present a lower residual entropy.
In Fig. 3 we draw so(q)/s"(q) Xq, where s (q) =kin(q) is the high-temperature limit of the entropy.
The curve shows that so(q )-s (q ) as q increases. In this limit the ratio of the number of possible configurations in the low-to the high-temperature limit becomes closer and closer (actually 1 -1/q per bond). so(q)/s"(q)--, ' ln(q). As what happens in the 3-AF-bond situation, it has been also possible to obtain here, for the unique value q = 3, the exact value of the residual entropy so/k =-, ' ln(507).
The correlation length remains bounded as T -+0, and it is easy to see that, despite the asymmetry in the character of the horizontal and tilted bonds, g' must be the same in all directions. Fig. 3 , which shows the behavior of so(q )/s"(q ) with q for the three situations. Our results for q =4 show that, like in the q =2 case, the residual entropy per spin in the SG is higher than that in the q =4 triangular lattice, and it is natural to conjecture that the same will be valid for any value of q.
The maps which describe the system were obtained with the help from computer algebra programs from the TM recursion relation, which is valid for any model in the SG. This supports the convenience of using this method, since one set of TM relations describe any model on the same fractal. We stress that the maps (15) - (18) are valid for any value of J and J', not being limited to the situations~J~=~J '~d iscussed in this paper.
